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^^--i — {A mended) A method of - obtaim tTg an image 01 a ~"betmdery~crra n object, saj^ 

boundary representing a refractive index variation, said method including: 

irradiating said boundary with penetrating radiation having high lateral spatial 
coherence and a propagation component transverse to said refractive index Variation; and 
receiving at least a portion of said radiation on an image plane/^o as to form said 
image, said radiation having been refracted by said boundary supn that said boundary is 
represented on said image by a corresponding intensity variation in said image. 

2. (Amended) A method as claimed in c\a\mA t including separating the boundary 
and said image plane by a distance to enhancp / thc contrast of said intensity variation. 



3. A method as claimed in claim^f wherein said distance is greater than or equal to 
15 0.3 m. 



4. A method as claimecyfn claim 2, wherein said distance is greater than or equal to 
0.7 m. 

20 5. A method acclaimed in claim 1, wherein the extent of refraction of said radiation 
depends on the length said refractive index variation is maintained at said boundary in the 
direction of said propagation component. 



6. iVmethod as claimed in claim 1, wherein said radiation is x-ray radiation having 
25 energy/in the range 1 keV to 1 MeV. 

7. / A method as claimed in claim 1, wherein said radiation is polychromatic x-ray 
radiation. 

30/8. A method as claimed in claim 1, including generating said radiation with a source 
snn thfrn nr cqunl //m in ^ ^1^ ■ — 
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10. (Amended) An apparatus for obtaining an image of a boundary of ai/object, said 
5 boundary representing a refractive index variation, said apparatus including: 

a source for irradiating said boundary with penetrating radiation having high 
lateral spatial coherence and a propagation component transverse to said refractive index 
variation; and 

a detector for receiving at least a portion of said radi^fion so as to form said image, 
10 said radiation having been refracted by said boundary such that said boundary is 
represented on said image by a corresponding intensify variation in said image. 

11. (Amended) An apparatus as claimed in/claim 10, including having a separation 
distance between said boundary anp\aid det^aor to enhance the contrast of said intensity 

15 variation. 

12. An apparatus as claimed in claim 11, wherein said distance is greater than or equal 
to 0.3 m. 

20 13. An apparatus as clamed in claim 11, wherein said distance is greater than or equal 
to 0.7 m. 

14. An apparatus as claimed in claim 10, wherein the extent of refraction of said 
radiation depends on the length said refractive index variation is maintained at said 

25 boundary in/the direction of said propagation component. 

15. /An apparatus as claimed in claim 10, wherein said source generates x-ray 
radiation with energy in the range 1 keV to 1 MeV. 



30 / 16. An apparatus as claimed in claim 10, wherein said source generates polychromatic 
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j aidtub as claimcd - in oloim 1 1) , whutiW L>^iJ \ourcc nas a di^metcr-tes 



or equal to 20 //m. 

18. An apparatus as claimed in claim 10, wherein said intensity variati 
localised. 



sharp and 




19. (Amended) A method of deriving a phase-contrast record/bf an internal boundary 
representing a sharp refractive index variation, comprising* 

irradiating the boundary with penetrating radiationynaving a propagation direction 
such that there is a significant component of the propagation vector transverse to the 
direction of said refractive index variation, and further having a lateral spatial coherence 
sufficiently high for the variation in refractive ipuex to cause a detectable change in the 
local direction of propagation of the radiation wavefront at the boundary; and 

detecting and recording at least a/portion of said radiation after it has traversed 
15 said boundary in a manner whereby an effect of said change in the local direction of 
propagation is observable amjmerpby recorded as a local diminution or rapid variation 
of intensity of the radiation wfaicft thereby substantially images or detects the boundary. 



20. A method as claimejj in claim 19, wherein said radiation is polychromatic x-ray 
20 radiation. 



21. A method acclaimed in claim 19, wherein said radiation is x-ray radiation having 
energy in the range 1 keV to 1 MeV. 



25 22. A method as claimed in claim 19, including irradiating said boundary with a 
source of x-rays having a diameter less than or equal to 20 //m. 



23. /(Amended) A method as claimed in claim 19, including separating said boundary 
andihe position of detecting said -portion of said radiation by a distance which enhances 
; contrast and/or resolution of the part of an image comprising the record of said local 
irintion o f inte n sit y — - - — 



*Mci\DED SHEET 
IPEA/AU 




♦ 



pct/au y o / u v » / ^ 

Received - i cct iggi 



- 24 - 

-R method as claimed in claim IS, wherein saia dliflahee is gictsierllian or cqtu 



to 0.3 m. 

25. A method as claimed in claim 23, wherein said distance is great^F^han or equal 
to 0.7 m. 



26. (Amended) An apparatus for deriving a phase-contrast record of an internal 
boundary representing a sharp refractive index variation, comprising: 

means to irradiate the boundary with x-ray/radiation having a propagation 
10 direction such that there is a significant component/Of the propagation vector transverse 
to the direction of said refractive index variation, and further having a lateral spatial 
coherence sufficiently high for the variation in refractive index to cause a detectable 
change in the local direction of propagaticm of the radiation wavefront at the boundary; 
and 

15 means to detect and record < t'least a portion of said radiation after it has traversed 

said boundary in a manner wttereoy an effect of said change in the local direction of 
propagation is observable and/thereby recorded as a local diminution or rapid variation 
of intensity of the radiation which thereby substantially images or detects the boundary. 



20 27. An apparatus^ claimed in claim 26, wherein said radiation is polychromatic 
x-ray radiation. 



25 



28. An apparatus as claimed in claim 26, wherein said radiation is x-ray radiation 
having ene^y in the range 1 keV to 1 MeV. 

29. /An apparatus as claimed in claim 26, wherein said means to irradiate is a source 
of x-rays having a diameter less than or equal to 20 fm\. 



/ 



30. (Amended) An apparatus as claimed in claim 26, wherein said boundary and the 
30 /position of detecting said portion of said radiation are separated by a distance which 
^f^Tfry * Hh fr f!0P tTa St ^fYftir Tf.sA>mi raT Fni paH- el-asUinape cruRprismgU^^ 
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<- ItJCal diminution or rapid vanauon or intensity. 



31. An apparatus as claimed in claim 30, wherein said distance is greatc/than or equal 
to 0.3 m. 

5 

32. An apparatus as claimed in claim 30, wherein said distant is greater than or equal 
to 0.7 m. 

33. (Amended) A method of obtaining an image of a boundary of an object, said 
10 boundary representing a refractive index variatLem, said method including: 

irradiating said boundary with penetrating radiation having high lateral spatial 
coherence and a propagation component tjamsverse to said refractive index variation; and 
receiving at least a portfAp^cJf s^id radiation on an image plane so as to form said 
image, said radiation having^bejpr Fresnel diffracted by said boundary such that said 
15 boundary is represented on s^ image by a corresponding intensity variation in said 
image. 

34. (Amended) An apparatus for obtaining an image of a boundary of an object, said 
boundary representing a refractive index variation, said apparatus including: 

20 a source for irradiating said boundary with penetrating radiation having high 

lateral spatial coherence and a propagation component transverse to said refractive index 
variation; and 

a detec/tor for receiving at least a portion of said radiation so as to form said image, 
said radiation having been Fresnel diffracted by said boundary such that said boundary 
25 is represented on said image by a corresponding intensity variation in said image. 

35. /Deleted) 
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36. / (Deleted) 
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^ r —3g'. A method ul deiei miming the phase of - an im age, including processing" 
jobtained using a method as claimed in any one of claims 1 to 9 or 19 to 23. 



39. A method of determining the phase of an image as daip€o in claim 38, wherein 
5 said processing is based on MaxwelTsftquations forgiet^fromagnetic radiation. 

40. A method of determining jjxe'phase of an image as claimed in claim 39, wherein 
said equations are the transport of intensity equations. 

10 41. (No^)A method as claimed in claim 1, wherein said radiation is generated by and 
provided from a source to said boundary without Bragg diffraction. 



42. (New) An apparatus as claimed in claim 10, wherein said radiation is generated 
-by am l pro v i ded fro m- a -stflTrce to sgW-bemdaiy-4*4&^^ — ■ ■ 
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